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Abstract: ^ 
PROBLEM TO BE SOLVED: To provide a high-performance image-formation optical system which is miniaturized 
and thinned by folding an optical path by using a reflection surface having a small number of reflecting times. 
SOLUTION: When it is assumed that this optical system is provided with one prism 10 and three surfaces on the image 
surface side thereof are surfaces A, B and C in order from the image surface 3 side, at least either surface B or C gives 
power to luminous flux, has rotationally asymmetric curved surface shape to compensate aberration caused by 
eccentricity and guides a light beam from an object to the image surface without forming an image in the prism in the 
optical system. The system has a pupil 2 in the prism, and the surface A has a transmissive surface action to emit the 
light beam from the inside of the prism, and the surfaces B and C are internal reflection surfaces, then the light beam 
made incident on the surface C and the light beam reflected on the surface B are crossed in the prism. COPYRIGHT: 
(C)2000,JPO 
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0<Pxc/Px<2 



* 0 Ifc^ot, jfiai£U:KKIt©Hik**JWilktt 
S£L<ft<, «^tf*B««:»*Lt©*«ry u-L 

*B©»iI»Sasj&L<ft!K 3^h7y/(:o/^o 

[0082] £t\ m*0l*b***fttK**Bo^i7 
-££iiih* 0 H2 0fciS1-J:5fc, I^fisol 
fefrlRlfcY*fc*|fttettofc»£te. S0>*Lh 
i3M*WftY-ZBrt^hfti*S da%ft**fl: 
U «^***S^bltaiLfc*(D*|»tl* 
±±ft&<D Y - Z BttHft Lfc fc * <0 ft-TA £ 6 y fc 
U «y/d«:Y*fi|<Ofi-£f**5RS^!7-Py, « 

f^O»/jNftii5*dc03tiS^#ift:ffil^bAftb, 

» s a>Mtffl Lfc*<0*R t i±±*»©Y - Z Bfcit 

X+SB^*or«i±^3tl»Sr^tfB*c:aKLfcfcS<0 

*¥In©Y*|Sl©^7-Pyn, X#Ir]CD/*!7— P x 

[0 0 8 3] ztibto'tv-vmk&ZtiZti 

IftJOjRjREIfFx, «^**Bn<OY^©«A®tF 
yn, X#fi^fc/£e«Fxnfc£il£*b5. 
[0 0 8 4] E#ftUB**t-SBffi<DX2f(Rk Y 

*^!7-HtlftlPxb, PybiU ^yXA 
£#©X#«U Y#|r|GV<!7— ^tl^Px, Pyt 

• • • (i) 

^!7-Sr»fcft < ft* £ <t id ft 9 , tt©B#3IVv<!7- 

«r»t>*©B-e»flfe-rs«*tt*#*# < ftor 

5o ifcfc, _h[&(D2£8x.5£:, BB«>a«17— 
3fi<ft9-rr, BBt?»*i-6fll*«S6***<*or 

[0 0 8 6] SbJ2l#*L<f4, 

• • • (1-1) 
[0 0 8 7] L< ft, 

• • • (1-2) 

[0 0 8 8] 

• • • (2) 
[0 0 8 9] £fefc#*L<tt, 

• • • (2-1) 
[0 0 9 0] Sbfcff*L<tt, 

• • • (2-2) 
£tt<DX#|RK Y*fRj^l7— fe^rftCTiPx, Py£ 

• • • (3) 
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'<t7-*^rfc#jM»c4S. Cffitt*fc3fe»©0K> 

S©^j^ftvH«t:*o-0**. 
[0 0 9 2] ±e*#S<0Tlfi©Ofc«x.5fc, Cffi* 

0<Pxc/Px<l 
ft £fc##* U\ 

0. 2<P x c/Px<0. 6 
ft £ & £ fc U v 

0<Py c/Py<2 

ftafcttfcWJSrsrfctfffSU*. r^ft^coE* 

»±E*fra; o) tnmvhp. Rw«t*<. 

0<Py c/Py< 1 
ft S *#^^J£-f 5CtW*U\ 

0<Py c/Py<0. 4 

[0 0 9 8] ftld, B®^C®-eo, tt±±3tl»^AIt 
5° <a b <4 5° 

fta*fr«(lJBl-*i u\ 

[0 0 9 9] C<Z)*frtt±BEBBO^l7-tBi«U * 

10° <a b<4 0° 
ft 3 r. fc LV\ mc±.m<D4 0° 

20° <a b<3 0° 

ft6*fr*»jai-«jifc*#*u\ 

5° <a c <4 5° 
ft6*ft*«IJai-*ri:*#*LV\ 
[0 10 3] r<0*ftf*±ECffio^l7 — 4rH«L, # 

10° <a c<4 0° 

20° <a c<3 0° 
ft t«J6+« r fc Lv \ 

[0 10 6] ft id, ±|Ba b fc a cCOita c/a b£a 
0. 2<abc<3 

ft * j»JM- S C fc L V > 0 

[0 10 7] ^(0*ftW:^yXA||«©SS3St»*»* 

^LTV^Srfc^Sl!-C*>S 0 ro*fr©TR©0. 2 
£$x.£fc, Bffi©Aitft3ftSCffi^H:«L-C*t<4?) 

0. 4<a b c < 2 

ft a $ £ fc L v \ 



/<!7-«rJ»fcft < ft ^ £ fc fcft fj , tt©BB*»Vv<i7- 
4r»*>*OiB-C38fei-S»E?iR*3»*:# < ft oT L£ 

5o ifcfcx _LRC0 2^S^5fc, CffiO/<l7-^*!)lC 
3*<ft«9-rt\ CB"C»tf6**JRII***<fto-C 

[0 0 9 3] *6fc»*L<tt, 

• • • (3-1) 
[0 0 9 4] *6JC»*L<«:, 

• • • (3-2) 

[0 0 9 5] ftM, 

... ( 4 ) 

[0 0 9 6] Sfei:jf*t<it 

• • • (4-1) 
[0 0 9 7] £&IC#*L<W\ 

- • • (4-2) 
MWHab, acfc^Sfc^ 

... (5) 

SaB4**3(fc»»3WI<ftoTL*v\ #***/hSK: 
^i^B£fc#**T»cft&. *fc, iW4 5° &8 
*£fc, **Sr2fl£S6S*5**^fcftft<45. 
[0 10 0] L<tt, 

• • • (5-1) 

rfcas-e#ft<fts. 

[0 10 1] *6IC#*L<tt, 

• • • (5-2) 

[0 10 2] ft(C, 

... (6) 

saw*a#**#*<ftoTL*v\ ****/hfiic 

*£fc. ***2KSa**S«*#fcixft<45. 
[0 10 4] SfeK#*L<tt, 

• • • (6-1) 

rfcas-e£ft<ft*o 

[0 10 5] £e>fc#*L<tt, 

• • • (6-2) 

b c fcfSfct* 

• • • (7) 

<ft9-r«r, cB^»±i-«**jiw***<ft9-r«f 

[0 10 8] S&|C#*L< W\ 

• • • (7-1) 
[0 10 9] *&IC#*L<H:, 
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0. 6<a b c< 1. 2 
« 8 r fc U\ 

[ o 1 1 o ] x y xA*#«ia»fc^ & < * 1> 2 
o«Kita*«*.rv^««#K, *iR*tB©x#Gu 

-5<Px 1/Px<0 

[0111] ro*#^Tis©-5 4:a*.at % mis 

-2<Px l/Px<-0. 3 

-4<Py 1/Py<0 
fc8*fr*i*fi+8 - 1 ^«9F* U\ 
[0 114] ro*#©TRo-4*a^8fc, »1S 

-2<Py 1/Py <-0. 1 
ft 8*ft*»fif 8 r fc LV\ 
[0 116] »2EltB<DX#lRU Y^fpJ(^^l7 

-2<Px 2/Px<4 
ft8*fl=*WSi-S£ fctf#* U\ 
[0 117] r 2 fatBBWftft-CjbS, ®2 
^Bltt^fr^ftAATCfiatU «BK:*<fc»«> 
Rj»ffi-e* 9 . %U<DA%ft < ft 80 - 
TI8o-2*:ax.r4>, ±K<z>4«:«*.Tfc* rcoB* 5 

-KPx2/Px<2 
ft 8&#&«&-f 8 n t Lv\ 

0<Px 2/Px< 1 
ftSftftSrSfja-r 8 w t LV\ 

-2<Py 2/Py<2 
ft8&# Sr»JE-t* 8 ^ fc U\ 
[0 12 1] £©*frfc*2R»B©*frC*8 0 SK2 
K»BWt*«Sr*#4A*"T?R»L, ffcBlc:*<fc*o 

3ti»©A*A^*#<ft8o 
THco-2$rSx.-Ct>, _hil<D2&8;iTt>. :^)®^ 
'<!7-fc#M-^ i©B"C»4i-8«-MJa6**t < 

-KPy 2/Py<0. 8 
ft6*#*Wfi-r8£fc3»#*U\. 

-0. 5<Py 2/Py<0. 5 
ft8&ft£ffl£-f 8 r t U\ 
[0 12 4] ft;fc\ *»MO«Fft«**lc*5^r, Itft 
£#&9tijL^XyXA$r 
»»i-8rt(cJ:«j^lB«ottS5*"Ctftv^ 

8o £JiK:J:!K 8«6¥*#att«:i"C«#^5) 
0«±^W0Alt«A2:*t>ftM0B^&lttttr8M 



• • • (7-2) 
YM^!7-^tlfixPxl, PyUU /DX 
A£fltf>X2F|iiU Y*fR)^!7-HtimPx, Py 

• • • (8) 

i/bP7t-^N xicfte>ft<fto, j£i>«£ 

H* £fit«-r 8 r & asjs L < ft 8 0 

[0112] $ L< fi. Wfc^^WitfiSr 1 5 

• • • (8-1) 

[0113] m^. 

• • • (9) 

t. Uhn7*-#**>fXfcft&ft<ft?K 
■ A StfMW 8ri#HL<ftSp 
[0 115] SblC»*U<tt, #t-*¥^M£l£rl 5 
° K±«»+8»&W:, 

• • • (9-1) 
-St-WCTlPx 2, Py2tU ^yXAiftOX* 
IftU Y^y-^MtiPx, Pyfc-fai:^ 

• • • (10) 

ft9i-*Tb*v\ ttoB-c«E-rsri*-e#ft<ft 
8o znm-r'&Si'tzmfoumfcs r.oB^*t«wtt9 

U ffi©B-ettE-r8£*tf«L<ft8. 
[0 118] S6i:ff*L<fi, 

• • • (10-1) 
[0 119] 5 6H:»*L< tt, 

• • - (10-2) 
[0 12 0] fcfcU 

• • ■ (ID 

40t¥TUV\ »OB-C*|jE-r8Ct3»t?#ft<ft 
8 0 r<DB-e*fe-r8«*JRj6tt, £©B#Jttttttt9 

U «li©B-e*|3Ei-8rfc*J|L<ft8. 
[0 12 2] S&C»*L<li % 

• • • (ll-l) 
[0 12 3] ^}:«Klt 

• • • (11-2) 
±**3»©*fSlt*-&L-C^ft<rt>, 

J: 8#±±*»OAlt«©T*t«riS <b #r * 
8 0 ¥tr¥B**r«»o««o^yXAk:dtl 
U *it*z*iSltiEriSili:»Bi*8rfct?7*-* 

^v^-r8w^t>piiM-e^8o g&tt^m 

<o m H J: f ^ * - # > y ^ pj fg -c & 8 o 

[0 12 5] *#Wfc*5V*-<\ XyXAfeftfflJgp 

# fc x y x A^fu^cow® £n ft 8 1> o-cwfig-r 8 c 
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[0 12 6] 4fc, ^fSWc&^T, 2otf):/yX.Mf& 
v\ *WI©J:$fcBWBfc'<!7-fc»fctffc:/ 

[0127] *xnoiisik%^o>JtaiJ:9tt 

[0 12 8] Sfc, #3893H:j3^-c, Sr^y 
©W»-C2lB©^yXA?Sr— fWtU locoT'yXAt 
[0 12 9] *»WK:*5VvC, ^yXA£l^{C, 

^<omWMh 5 v * ttBBofaix^fc 5 v *HB« fctt© u 
vX UEW-^X, LT-£X,-C^ 

[0 13 0] *fc, #BH©£{fe3fc*3R«i, WSV^BB 
^uvXT?S>srtiSpri6-efe5. /DXAfflft 

fc«*^b*tx-Auyx (B«B»3ft¥8) t-ra 

[0 13 1] *»HC:J3VVC, £tt%¥S<0B*r 

[0 13 2] ft*5, *3S9j©«±©iSStft3t*&*»B3JI 

mmmtcebtsii*-. znmmwtf 

A»#©A*B&3tettfc*|-LTffl.C>LTEBU *©?* 
y XAgWtJ; y fcftttroicjfettfcfcrLTSttfcffigLfc 

y XASW* 5 ^f*:ffl!llC3t$ft(C*f L-C<i-L«gS ftfcAlt 
B*«*.6J:5WftiiU teAJtB&BMnMtjJM/ 



X£*rCDAltB J: •) fc fflWCBgi-SIMtKTO - fc 

[0 13 3] Z<D£?\Z, 79 XABttPftfcttfMWc 
EgS*K «&;^B*MtII&BffiB£«& bftft i , 
b tt8*K:ffiv ^fcAWB# JLx.5 fc », g^ft 

*4*.-cls 9 ^-w-e, *bksb**/< 

-mttXft*'*- U vX£Eg Lt\ -«©W£3SBfc 
5. 

[0134] »±o J; 5 4*»M0WJi*>®«t«*** 
*7r^ V^-#*3fci£*fcLTE«U Sfcfc, *© 
77^f J: oTBdteftfclWMMrjE 

[0135] *©7 7i':':/-3fe*5Si^ 

[0 13 6] »±©J: 5fc*BW©<^avaBB 

3ft** i:, *©Ht«***fc*oT*rtSil**B±fc 

[0137] y±<7) J: 5 **BW©B*b;6»0>£{fe 
3ft*3RSrlHUffl*rtfc3t*5R4b-CEgL, *©SI*/83ft 

j4»f>^»J*tLfc3tB©<Prti^©>t>lcEg$tifc7r-1'^ 

So 

[0138] tfc, fiJUb© J; 5 fc#»W©B;h,)&»©»B 
***** ^MmiaotMJJiitlSll: 

[oi3 9] «±w,t5**l6Wof>rtt*»oiteg 

[0 14 0] 

i^wcosiitrojgffi] bit. *&m<om&K¥%<Dmm 

ao, BB3l».Wi:¥!l53t«l-e^B-fa. *LT, IS± 
±3ft»l t?9 XAl OWAltB (III) llt«J9 
(tt) B2fcittUB (AB) AtroSJ^Srfflij. AStffi 
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arc. *h*WR«B«ria. &fomm&xm*>&2(D 
isasffijiwta t)B2 <o»&f±, A«-r «#±**« 1 , 

^« WJ^XH 1 KifB 5 M» ZMM fc $S±£ft 
jRl WyXAl OcoAttB (ffllB) ll^SM 
ftSSUKffiBKiMLTB:, «ft±^j^i<oii^fp]ic 
»ofc#fl*Z*CE#rtlJ:U tt0ffi2i*tWfl5fcBB1- 
SiBBBfclcovvttt* *l{K8Ba»&*<B«t)B2fc 

5 v m*{e»b tea 5 *k t <D&M®mswm vm-sic 
u fctt®m^&®<om&\am±3i%M 1 ©jut* 

|fBtK«*rtl*Z*jE*rtlfcU r<DZ«iHH*'C?«r 
£tr¥B*Y-Z¥Bfc U JEI££iIt) Y-Z¥W-ii: 

fcU X«k Ztt«fHS1^4rMt5t?:Ytt 
Bllctt, 3HKiSB£AttBl 1 ©5Li£fc:ov* 
r b Jxfc» 1 fiSBKBH-sa** fc SrBa* LT* 

5o B2ktkovvchu r*Le>{s«Btffi**oH* 

tt*<. 

[0 14 11 ^IWl'-15m :(DY~Z¥S^-C 

#B©«**ffor*i9, *fc, *(iie**f*i6ftB 

OHI-©#*BSrY-ZBt LT^5o 
[0 14 2] ttbBfco^-Ctt* *HS"rsffi»*<o»jS 

Irk ztt*rRj«r^mx, y, z) *r*>B©*i> 
M (&*ttBfco*vrr*, huIB (a) ox 

x-RXcos(A) 
y =RXsin(A) 
Z=D 2 

+ D 3 Rcos(A)+D 4 Rsin(A) 
+ D 5 R 2 cos(2A)+D 6 (R 



«u yw, z»*ix?n«r**tra«tA (^n^tt 

a, 0, y (° ) ) i:***.6*fC^«. ft*>\ 

0 0*:, y©]EttZ#©jE*lftK#LTI»K-|g9t*!* 

T**.e>ii-o^. ft*, BWH©*f*fc:ov*-cHu $ 

lfiBBB^b*©»P©**B (iKSBSr^tf. ) KM 

[0 14 4] tilt, ^-Cii/^ti§gfiM» 
JBttttttB (a) 5<;ic±9)E«u t©Si«ozi* 

[0 14 5] ft4b\ ^-*<0|B*SftTl^ftV>gj&|8lB 

5 8 7. 5 6 nm) [C»t& t>C0Sr^|SLTfeS o fiS 

[0 14 6] fcfc, l**I©l©Siii:Ut, £AT 

(b) ^^WSZ e r n i k e^JSSWS&So 
r©Bw»ttW:«T^S:fcJ:D^ili-5 0 *r£>£S§3;<7) 
ZWZe rn i keM^NiftS, 0C##WB 

x-YB^-r^zottcoif ^o^M^-c^ 
S3 ft* Arix-YBrtoz*fc*»b©Bt, Rfctztt® 

9*>##A-e, z#^e>aiiofcia(EA"c«*fe*v*. 

[0 14 7] 



+ D 8 R 3 cos(3A) +D 9 (3 
+ D 1G (3R 3 -2 R) 

+ D 12 R 4 cos(4A) + D 13 (4R 
+ D 14 (6R 4 -6R 2 
+ D 16 R 4 sin(4A) 

+ D 17 R 5 cos(5A) + D 18 (5 
+ D 19 (1 0 R 5 - 1 2 
+ D 20 (1 OR 5 -1 2R 3 
+ D 21 (5R 5 -4R 3 

+ D 23 R 6 cos(6A) + D 24 (6R 
+ D 25 (15R 6 - 2 0 
+ D 26 (2 OR 6 - 3 0 
+ D 27 (15R 6 - 2 0 



2 - 1) +D 7 R 2 sin(2A) 
R 3 - 2 R) cos (A) 
sin(A) + D 11 R 3 sin(3A) 
4 — 3 R 2 ) cos(2A) 
+ 1) +D 15 (4 R 4 — 3 R 2 ) sin(2A) 



R 5 -4 R 3 ) cos(3A) 
R 3 + 3R) cos (A) 
+ 3R) sin(A) 

) sin(3A) +D 22 R 5 sin(5A) 
6 - 5R 4 ) cos(4A) 
R 4 + 6R 2 ) cos(2A) 
R 4 + 1 2R 2 -1) 
R 4 + 6 R 2 ) sin(2A) 



+ D 28 (6R 6 -5R 4 ) sin(4A) + D 29 R 6 sin(6A) 



(b) 
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4*5, Xto*mz#Wift¥%kbLX&ft'tZ>\z^ D 
4 , D 5 , D 6 , D 10 0, D llf D 12 , D 13 , D 14 , D 

20' D 21> D22*"£^W^~£o 

[0 14 8] ^c^<t&^®^^Lr, ^o^s; (c) 
z = c 2 

+ C 3 y + C 4 | x | 

+ C 5 y 2 + C 6 y | x | +C 7 



*Sfctf6ft*o 
Z = Z2C nm XY 

0!l£LT, k = 7 (7**) £#;t3<h, JHMLfcfc 



+ C 8 y 3 + C 9 y 2 I x | + C 10 y x 2 +C n I x 3 | 



+ C 12 y 4 + C 13 y 3 | x | 



+ C 17 y 5 + C 18 y 4 | x | +C, 



+ C 15 y | x 3 | +C 16 

+ C 20 y 2 | x 3 | 

+ C 21 yx 4 + C 22 | x £ 



+ C 23 y 6 +C 24 y 5 | x | +C 25 y 4 x 2 +C 2 



I x 3 | 



+ C 5 



x 4 + C 28 y 



I +C 2 



+ C 30 y 7 + C 31 y 6 | x | + C 32 y 5 x 2 + C 2 
+ C 34 y 3 x 4 +C 35 y 2 | x 5 | +C 



I x 3 | 



36 y x 6 +C ? 



4*5, *mm<Dmi&m'Vtti % we (a) stflv^s* 
ttBTB^a**»Sft-c^a*s, ±ib (b) ^ 
(c) &%m^xhm&<»ftm®%&nbixz<D&n*> 

*-et>4v\ 

[oi49] mmm 1-15 n&mm^ * 

<D*$£\$3. 2X2. 4mmt*)5, F^V/^-2. 
8> MtiSmttMS. 2 7mm|Cffi3t"6o *>65Aa 

*<om&x^mmx% z><Dt*m ? *-e<B4 

[0150] Hifefl) 1 , 7 

H1£#J 1 o«±**lft*^tfY - ZKffiHSrH 1 fc* 

sfiFFs^ <E«ffittHRP mmmmm x^lx 
&9, ^n«^os6i6«fcov^-rt)H«T-*a Q 

[0 15 1] 7«, »#«**6#<D«SI« 

^9XA10©*#«»^ &9 2, yiJXAlO 
o«MB«fB», &B GttffcB) 3**640, ^UXAio 

l 2, SKlBl l#*tofcB2£OtBi 3**649, ^ 
yXAlO^lMH 83RJtB©CBC, *4£ 
ItBOBBB, #tffiBOABA**64oT^S 0 *#** 
fe©**!** AM® 1 l, *lSJtffil 2, ^2£ttB 

13, m m 2, C®C, BffiB, ABA©ffil:a 

iB*>av^sitLr, &B3tag&-t-£ 0 ^uxaio 

©*#MM>+-Ctt, AltBl l^*2Sltffil 3£g 

9, *fc % ^yxAio©»«»»m, Sg3&tt® 
C ^Altt 5 *® t * 4 Sit® B ** 6S» * tifzytmtf 

[0 15 2] *fc, BErS*lrt/<?*~*«>»2B*> 



37 I X 7 I 

• • • (c) 

bm 5 B*-cwt* i b<o<ssb i zmmt vtzm>bmx 

3c£ftT*59, »6ffid*6SR9a*T?ttJ|5ffio*Ke)B 
2*XflStLfc«^ft-C*Snr*3 9, &Bi*3!9B<0 
{fc&B 2 ** 6<ott_L±*»tt:»o fcB BIB0>*fc: iot 

3t£ftTt*6 0 

[0 15 3] mMM2, 8 
HJS^J 2 ©*±£*»&*t? Y - Z BWHSrlEI 2 ic^ 

c ft 6 (omrnm <om&'< y * - * t±«e-r § D 

[0 15 4] H*0U2, 8 IS, «#«**6#<0iiaiBI 
fC, ^!)XA10(Oft{WI»^ &9 2, /y/Aio 
&B (tftftfi) 3**640, ^yXAio 

0*#hb»mu *iB-e*>aA*tBi i , %\msm 

l 2, fill l**3fctefcfg2£ttBl 3**649, :/ 
5XA10O««»»fi, lf§3£ltBcDCBC, 84^ 
#tB<£>BBB, MWBOABA**64oTV*5o $>#** 
AltBl l, SBl^ltBl 2, !{§2£ltB 
13, &9 (It) 2, CBC, BBB, ABA^HSlcS 

©*MMMK»*-Ctt* AltBl l &»2K»B1 3£S 
ii^ffltSitff««rflW1»oRI-o*^fflBi: LT*3 
9, ^fc, T^XAl 0<OftflHB»*"CHc, ^3^ttB 
C - Alti- ^StS4 £*tB B ** 6 S ft^*:i^*5 
3S3ILr^a Q 4*5, Xlfeffll. 7^2, 8coav*tt, 
C B C "CSIt-T S*(rJ**«S^»«c4 o TV> $ ^"Cfe 

[0 15 5] «Bt5i*^7^-^(0i2^ 
6»5ffi*-ettSlBOfiaBl SrSJpt Lfcflibft-C 
^$ftT*59, »6I^e>»9B*-Ctt»5B<0»9B 
2SrSiptLfc«^*-e**ftT*5 9, «B«m9B<D 
<SSB 2 ** 6 cott±**»lc»o ftiM|o»i: iot 

[0 15 6] ^J6#)3, 9 
Hffi^J 3 ©tt±£#»&£tfY- ZBf BBSrH 3 
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f. 2S)M!9©»BBt>B«^*5«n\ B*tt«<. 
[0 15 7] S£J£fi?93, 9 ft, ft#«!W>e>#tf>»3« 

^jxaio©»#«»^ &9 2, ^yx^io 

&B (llrftB) 3*649, ^JXAIO 
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*LTV^ 0 &*5, r^/^U-yX5 4i:7 p yXAl 

o out 9 2 * 9 mwHototo txyy-i ^?-mn®% 

^3R5 3 0«r#Sr, :/ JJ XA 1 0 *) 2 J: 9 «fflJ<oSP 

»-e77>f^-ffl»ftm5 3 l-cv 

£ c :077^f^-MM?l5 3CJ:ot«^ 
y XA 5 5 <Dj$ 1 Rltffi 5 6 £fg2£tt®5 8 £<£>Pfl<£r 

»iu *<Dm\z&wztix^z> 0 :^yxyxA5 

5com*(c(t, ]EStjE«K**Lfcifc*r«*#ll«Efc# 
[0 190] 9t-*^$nfc^^^4 Ott. 7 T 

[0 19 1] Hi 2(Dfltefcfc:fcV^ »J^ffl*ffe 

3t*5R4 8<om&\Z<>^Xftn&Lt£fr<iittK 
*MMfc*3R4 8 t LTttS*fSl^tt3t^0ffii-, #38 

[0 19 2] Bl3fi, #»E 

^^740 0|ftim0#4fe%¥X 4 8 10B#&A/«I* 
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*cE«sixfcaw«#***» 4 8 « % mm i fc mm 

h7^;^-§<07^/V^-5 1 ^LtCCD4 9<£> 
*Sl5 0lCMitl^ r<0CCD4 9-Cg#£*b 
fc*#«W:, «ffll¥a5 2^U ftft**** (LC 
D) 6 0±fc«*«iLT*^£*l*o *fc, CCO^S 
¥«52tt, CCD49T«»**tfcft«:<fc*« : f-** 
iLrEfti-5E»^a6 l©«Wtfr5 0 LCD 6 0 

ttEtCftMlS. £<D*IR***5 9Ht, *JH]0>l»ft 

icffl v % fetur ^ a t> o t w«o»«*r»oai*b^ 

RlttBJf^*^B6 4<0 3K^fe*^SnTV> 

V-**tL^ j*>o, <M>friKM^E^af«-(0#»ffi£ 

t-©S*ffitt> i»ffl«**#*4 8 0y!l XA 1 0 
3»#-r * flo»* § A ftB©i*--<D»*B t PfcP-¥B± 

fttjtDU^X (jEUVX, A^VX) ^/UXAIOO^ 
[0 19 3] ^©J:5JC*fiK*ixfc*^7 4 Ott, SB 

<0ff*G>fgfifl:as*3l-CS a Q 

[0 19 4] ft*, *«fCtt, lWffl»«3t**4 8(0 
^-«W6 5tttLt, ¥fr¥B«£E«L"C^a 

[o i 95] rr-c, jj'<-tm*«ttir\z. *%w<d 

bUm+ZZhh-eZZo *W^i**©*t>*tt«a>B 
teXy XAi o<DAttB£ftao L*»U r<DAItBd5 

SffifcEiiS*iTL*5i* # 
^740 oftfg * *L^s g 6 "f *t r v > 5 J: 5 fc«S£ L 

kltv^ ) , 

"CL£5« ^^t, *«0>±5fc, ttflt%9X*>ft'M(i 
flc«c0Bd5ffl^B"C*>5»&^H, 6 5 (X 

Ht, */<-l/yX5 4) SrRrtS^fc^ flE9flcfl*>& 

[0 19 6] fttc, 014(1, *&WlcJ;a&fc5fc^ 



8 l tt%K«l4 t*lRl«©»«<o»«3fc^*ftfflv^rv^ 
a o roB^-rtfijttt. 1314 (a) teiacfiifc, « 

<Dn^\*mm7 1 fc*^a«ft»i*ff5 tr^x* 

* y f" 7 3 £ 1«R 5 *L«Mftfll*« lcB«+ SVTRry 

tLTxy^hrfrhi-str^txy^^ 7£, mn 
mmmm&m^mm (hmd) 7 8^«^t*5 

9s « : frtfi«7 1<D#Affi7 9<D5fe«a8 0«:, 01 
4 (b) fc*r«fc5«fc*$;h/0*a. 3tjR3fi«7 2d^ 
bflSH 9>f h^f-Y K7r-f ^-3K8 7 *rii 
orj»Wffi»***3R8 6l!:j:9, tHMMfefclRH-*- 
a c *:LT, ro««ffWStd*bojfedS, »T8 5 

fctfuc, ws«*Mfc*^*8 i {aotwftt tr 

*y h!7>f/W— 9©7-f;^- 8 2^LTCCD8 

3oaHfcB8 4±K»j*4na. s&fc* :©w* 

Wt, CCD8 3KJ;oriMMt#K:«**h. ^co^t 

■fr^tt, 014 (a) lOTft^^Dtiyt? 31CJ: 

9, ^^^-7 4 ±icS^$ti5 vtrt 
7 f ^-yy>^7 7^ft»,!!U/yyhr9 

*. *fc, HMD7 8©H««»*^C««S*bHMD 
7 8©S»#fc*«3tl«. 

[0 19 7] ^©J;5lcfllrt*tt*:rta«tt, '>ft^ft 

*«*r-c«rii-c * , isttffi • is a * h fb^nm-e § a t 

««*^»»3fe** 81©1 o£>X UXislO^ 

[oi9 8] t^zx\ m&ft^mtmzmizirz r 

tlcJ:9Ja!»***i:Urt>^ar4:*-e#a 0 01 

ic t a ^ y x A*** v ^fc^i^(os£^0 ^ 
r. <o«©»*«:, stKft^K 9 e \cmmm 1 1 n« 

^y3V9o±Tffrt*nfesr«-iBW^^tt, 

^■=.^tU*^e>4>ttb"C**^a^a:^^9 1O^S0J 

(LCP) 9 3(CW^^tta o Kfi^9 3t 
LT, 3t«9 2^e>OJfett, iKfi^*^9 3^**Lfc 
^9 3itflJcEaLfc^>f-^KU^X9 5fc*38W 
-l^^X9 4 id*bft5aj»3t**9 6 Sr^LT^^ y 
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-V9 7fc«:IB£ixa. 
[0 19 9] ^i5l«^^Di;x^^ /> 

[0 2 0 0] ^^(Ci^S^^m^CCD^ 
m>b7 PXAP |iI&R£tWcB*W t ftB£>*WBF 

[0 2 0 1] $ <d(^ z<nm&mD&iE%M^&%Mt 
v^ofc4o^^^ii^9 0 0 (cr^^nrv^ 

Ffrn&mD*ttxi*±Tftmc1-%&m\z-&LX 

[0 2 0 2] £<bK, WyXAP^Mf^^S 

-ehZAtow, miR&m. cm, bb> ab^©»k 

lf\ IT, £<Z)##BFi^BD&<DBI«Hu ±i$ 
£ l^ttttHtiMcfe a £ £ U\ 
[0 2 0 3] Bio*8«©»****fl, 
J:5fc«ri^a£*#-e*a. 

aefc*^*ic*5i^ ttE&^^xa'JBft* ( n ) 

#1. 3±0fc*ftv* (n>l. 3) «CKt?»rt$*ufc 

'>ft< th io^yx^$:fu HtriB^yxAjfts, # 

U Wife©** «B«0 3ffi***LbS:«B«II«t9IB 

(ca. b, cBti-at*, mmmBmtmm%cm<D 

XArt-ettift-r a c £ ft < -C3tl»«r*< 

s>9, ^yxArtct^ft, iWEAffittiWBBas-ert 

&WU StflBBBttS9BCB"Crt8ISSItSttfc3fei»SrS 
BBr^LfcjftfcWtaau t«EcaffttKWffffl*:W 
[0 2 04] [2] iMECBttttEBBOPK^ * 



w fc SrWtti- ^ ±15 1 E*^tt**¥*. 

[0205] [3] Bwacffi^aaiBBffi^ft< 

■tt8±El E*^ttfc#¥*. 
[0 2 0 6] [4] atHBCffit«rtBBffi<DjSJ*<©|HHE 

E2E*©tttt«ft¥3R. 

[0 2 0 7] [5] «TECE©B#»£**B©*-- 
oj**Bt, «rlBBBoB#Wa6ftB<o»6-(D*«i5B 
fc#, H-Brtfc»rtShSA5fcflll*aF*brv^ni: 

[0 2 0 8] [6) HMEAKtr, 

«*4B»««:*i-<5 ± 5 l-«f££tvt^a r i £4$® 
£-r£±f2 1 36*6 5 <DfiT*ia> 1 3Ett<0lSflUfe¥X. 
[0 2 0 9] [7] MrBABOB»N^ftB)»K 
P£-tf)*t^B£ 1 B^£bfcB#*£ *ftBJ»R 

\zxmm$tix^z> z t t ra jle 6 is«<Dj£& 
[0210] [8) ssia^yx^coHffia^A, b. c 

B«*tf>tt{«HlR#l*j KB! $ ixfcEI(E*»WftB?Ktt 
«-©»#B*lBO^LfcB«»&*ftB»l* 

^r«rits*LTv^a - 1 ^-raiiB i a>e> 7 ©fir 

ft** l «E*<0*Sfc3fe** o 

[0211] [9-) fiie^yxA^MiaoA, b, c 

BK*04MHMB£&ME0A, B, CBd^&ftaflkM 

±lcgBB $ tta <fc 5 icflbft Lfcffi*t# g * l&BSrffi *.T 
^ariSr«N»ii-a±flB8 E«o|S«**3R. 
[0212] [10] Mia^yXAOMEOA, B, 

CBK^Oft(MWB»fcttB©A, B, CBd»e>fcafc 
««»^OM^IB*B!«L, MI5®^^B<b^(CBfriB 

©a, b, cB^fefta««»»SrK«ur»rt*iir 
^a^fc«ri»«fci-a±Ei*»b9©fir*v^iaB«o 

[0213] [ii3 mmm±\cm zmwtstitcx 

^ar**r«H»fc-ra±Bl OE*o»lfc3fc*3R. 
[0214] [12] BtTE^y XAOb?IIB(OA, B, 
CB»^©ft#««B»^. **lc^i7-Sr^ia*B« 

^KositB^ 2 B£*±*Pt-a <t 5 {c*^sttr^a r t 
«r4*«i:'*-a±E 1^611 ofil^ 1 meMote&K 

[0215] [13] fria^yxAottfis^A, b, 

CBK*©«*«»5W*. R«Bt»iiBt«r«fflLfc 

v^a r ^ «r#® ^-raJiie i *>e> 1 2 ©wix^ 1 ^siea 
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10216] [14] IfrlS^^XA^frfBtDA, B, 

1H12 (Dtttifr 1 «E«^&ft^ 0 

[0217] [15] tfria^UXA(DSf[|E^A, B x 

[0218] [16] tfrfS^yXA^tfnH(DA, B x 
0<Pxb/Px<2 
-0. 5<Pyb/Py<2 

±E 1 d»b 1 6 ©fitful 1 *E*<0*&«^». 
[0 2 2 0] [18] ^*¥»Ofiifr*|Sil*Y«*fft 

-C, *U:±3MftfcWftffi&Y-ZffifcU Z<DY-Z 
0<Px c/Px<2 
0<Py c/Py<2 

©ftfta^fc < £ t>-*«r»je:-r s n fc *«« fc -r s 

±E 1 jft»fc 1 7 cofpT^ 1 *E«<D*S«ft^3R, 
5° <a b<4 5° 
5° <a c<4 5° 

©fitful 1 *E*0>*£fc#¥*. 
[0 2 2 2] [2 0] BfrEBffi£fflrECHT*©«l±£ 
0. 2<abc<3 

1 *Ettoffitt%?x. 

[0 2 2 3] [21] ^*^Offl^*fRj^ YfS^fpJ 

-5<Px 1/Px<0 
-4<Py 1/Py<0 

±B 1 2 * b 2 0 OfWu** 1 3BE*Ott«0fe¥3R o 
[0 2 2 4] [2 2] ^^^{i^[pI^Y#*fpJ 

-2<Px 2/Px<4 
-2<Py 2/Py<2 

±Ei2H2i 1 £Ett0tt4^¥X. 

[0 2 2 5] [2 3] ±Elri^ 2 2 ©fiflxa* 1 JfiE 
[0 2 2 6] [2 4] ±E2 3|a|g07r^V^-3t 



Sturv^S^t*W»fci'6±El*»61 2 ©fall** l 

*e*w>»«*¥*. 

[0 2 19] [17] ^***<Ofl**lft^Y**lSl 
T\ tt±±^»^W*ffiSrY-Zffi^U %<DY-Z 
Wbm&tZ>lffa$:Xjjftb-tZ>b%, wt^Bm<DXjj 
[Rk Y^/^-^tiftlPxb, PybiU X 

Pyk-rZb. 

• • • (1) 
... (2) 

IrK Y*|RKO^y-Sr-t*t-PJlP x c, Pyc£U X 

yxA^fr<Dx*fpj, Y^fRjo^^-^^mPx, 

Pym^ 

• • • (3) 
... (4) 

[0 2 2 1] [19] frlEBS<htflfECffi-ecD^±^ 

• ■ • (5) 

• • • (6) 

3feH^AIt^^-etV^tta b, actU ab/ac& 

ab ci-j-ait, 

• • • (7) 

*lRltB<ox£[RK Y^iRj©^ 

y-^^ap x 1 , p y 1 £ u ^uxa^ox 

#«K Y*|fl|0^l7-«r**t*ixPx f Py^fS^ 

• • • (8) 
... (9) 

l2K»B(Oxm Y#ift*>'< 

17-^^Ttt^P x 2, Py2£U XyXA£#<£>X 
*rRj, Y*fRj(D^t7-^^tiPx, Py^n^r, 

• • • (10) 

• • • (11) 

[0 2 2 7] [2 5] ±Eld»b2 2 0fiTHd»13lE 
i:, «Ett«0t**l2:ior»rtS*t« 

[0 2 2 8] [2 6] ±El*><b2 2 0fpJH^l^E 
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[0 2 2 9] (2 7) ±1E1^5>2 2©^1SE 
*vfc«H»*SrE»i-5iafl«ft:i:, l»IBf2ft&#;x«:il& 

[0230] (2 8) ±iei^p>2 2 ©firtia* i fie 
*W*lftlcfto-ce*f5JBW*C«8»f**i-SJ»W 

So 

[0 2 3 1] 

[US 9!©$*] K±o«W*»&W6«>J!ci5K:, 
K»0S©K#tffi£fflv*-C3fcg&Sr$r 9 *trC £ tc ± 9 /h 
[HBB©tt¥ftRn] 

[a i ] *%m<Dmmm 1 0>fftk%¥s©ffif B-?a> 

[02] ^H©&fcffi2©ftf^¥*©lffiBB-?S> 
5„ 

[03] **WO*16093©ie{fe3t¥*©WrBD0-T?J> 
5. 

[B 4 ] #3S93©Hlg0i| 4 olMtifc¥XoffaiH-?*> 
S. 

[05] #»9i©3fclSffi5©llft^¥»©0rffiB-Ci!> 
5. 

[06] **M03IJfiW60i»«3fc^O»fBE-ei!) 

So 

[07] #38gH©Hi60!l 1 0©lttfeft¥X©BrBH-ca> 
5. 

[08] #«n0jUfe«il 5<oftife5t¥XoKrBB-C» 
5. 

[09] ^m©fftfe%¥X©«K£H'?«>&. 
[0io] #3SB©ttffi3fe¥*&a/l! Lfc!l^;M 7© 

[011] i 1 OWt^y 7Wt*^ffi@T-fc5 0 

[012] 01 oom+xtyomfSLZTrrrmmmth 

[013] *«M«iB«l3fc^SrafflUfcgiJroa^*p« 

5©a^0-CS>5. 



[014] *sn«>i$fe%¥s*affi bfc«^rt«a© 

ffc&0-CS>5. 
[015] r/Mf^-S/aVi/X^AroSa^fc^JfUc 

[016] *«nic£St&^¥S*it{M?tt3r£E 
®-f 5 1 1 ©S* LV^^Sr^-f-0t?fc5 o 
[017] ffi.fr Lfc£lfflK.fc 9 aS£i-3fcffij$i»«:R 

9H-afc©©*ss-c*>.5. 

[018] «fcLfcKJtffifcJ:9»£r5#Afcg*fR 
^•f6fc*©«l^:0-Cfe5. 

[019] OI4>UfcKltaiilJ:J:!)«4i-«3v«ai*R 

w-f- 5fc»©«&0-e;fes. 

[0 2 0] fifctt¥*Xtf*¥ffi©/<!7-©j£«fcRH 

•f-sfc*©0r*&s„ 

[ft#©RW] 
1 -tt-Li*® 

2- 8*9 «) 

3- RH 

i o-yy/A 

1 l-AMffi (BIS) 

1 2- nsiEwas 

1 3- »2E#HB 
1 4-ft3KltB 
4 O-ll-T-*^ 7 

4 1 

4 

4 3-7 7'fyy-*fI 
4 4--7 r -<^^-ffl3tK 

4 6 — 75 y^a 

4 7»-«fi«**s?- 

4 9-CCD 

5o-amas 

5 1 —74/^9 — 

5 2-«yffi^a 

5 3 -77 <f :^-/S*Nfe%¥* 

5 4 UVX 

5 5— sKn^U 

5 6 -ft 1 KltS 

5 7 •••«!?# 

5 8-»2Kttffi 

5 9HRBS3fe¥3R 

6 0-ffiM*i^ (LCD) 
6 1 -e&£S 

6 2 -A#tE 
6 

6 4-KWtJBJrro^fflffi 
6 
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7 1- 




9 1- 




7 2- 




9 2- 




7 3- 




93- 


• IKfi/^/W (LCP) 


7 4- 




94- 




7 5- 


•VTRfV* 


9 5- 




7 6- 




9 6- 




7 7- 




9 7- 




7 8- 


-mummmmmm^mm (hmd) 


9 8- 




7 9- 




A ■ 


-AS tttttJB) 


8 0- 




B • 


■ Bffi (KJWffi) 


8 1- 




C • 


■ Cffi (Sit®) 


8 2- 




M ■ 




8 3- 


•CCD 


S • 




8 4- 




E • 




8 5- 




P • 


••xy xa 


8 6- 




D • 




8 7- 




F • 




9 0- 









[HI I 



[B2] 



[03] 




11(13) 
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[07] 



[138] 



[129] 



II 7] 




<v«a> 



<x«a> 



11(13) 




oosoo 


(26,3°, 0.00°) 


O.O50O 














-00500 




L-cosoo 



005001 (26.3V20.3 0 ) 



-OOSOO 



OOSOO 



-00500 



Q0500 


(aoo°-2o.3 0 ) 


00600 


-oosoo 




-00500 


00500 


( 000*0.00°) 


aosoo 


-Q0500 




-oosoo 



[II 9] 




II 0] 



II 1] 



46 




^40^5 



44 TjAvf-WX&t 




[HI 8] 



II 2] 



113] 



57 im*? 



44 >^-jfl 



42J&»/3fc3£ 




58g2&ffrB 



V 49CCD 
50*84fc® 



II 4] 




40 33/3 



64, 




81 «*W^t***JR 



827*Jltf- 



(b) 




87^MttK774K-fc 
86SNiUB*TO 

80 
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[01 5] 



r ■** 




J " 



i 

[mi 6] 
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